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(54) COATED HARD ALLOY 

(57)Abstract: 

PURPOSE: To obtain a coated hard alloy improved in oxidation resistance and showing a long service life in high speed cutting 
by substituting the main components composed of Ti, Al, their carbon nitrides or the like with Y in part and regulating its 
compsn. to a specified one. 

CONSTITUTION: In a hard film with 0.5 to 1 .5μm film thickness composed, as the main components, of Ti, Al and/or the 
nitrides, carbonitrides and carbides of their solid solutions, a part of the same main components is substituted with Y. In the case 
the obtd. film compsn. in the coated hard alloy is expressed by (TiaAlbYc) CxNl-x by molar ratio, a+b+c=1.0, 0.3≤≤0.7, 
0.3≤b≤0.7, 0.001≤c≤0.01 and 0≤x≤l are satisfies. When the same coated hard alloy is applied to cemented 
carbide, TiCN-base cermet, high speed steel or the like, an exceedingly long tool service life can be obtd. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] This coat composition of the covering hard metal which replaced the one section of the principal component of the hard 
anodic oxidation coatings which consist of the 0.5-1 5 -micrometer thickness which consisted of Ti, aluminum and/or a nitride of 
the solid solution, a charcoal nitride, and carbide as a principal component by the yttrium is set to a mole ratio. (Tia Alb Yc) The 
covering hard metal with which a, b, and cx are characterized by being the film which consists of a+b+C=l, 0.3<=a<=0.7, 
0.3<=b<=0.7, 0.001<=c<0.01, and 0<=x<=l, respectively when expressed CxN 1-x. 

[Claim 2] It is the covering hard metal characterized by ****** of five or more layers making a laminating the layer which 
consists of the layer of a nitride [ having replaced a part of principal component by Y (TiAlY) ], a charcoal nitride, and carbide, 
the nitride of aluminum, a charcoal nitride, the nitride of Ti, a charcoal nitride, the nitride of the solid solution of TiAl, or a > 
charcoal nitride in a covering hard metal according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application relates to the covering abrasion-resistant tool used as the covering 
cutting tool used as a cutting tool which is excellent in abrasion resistance and deficit-proof nature, and an antifriction tool. 
[0002] 

[Description of the Prior Art] Although the hard anodic oxidation coatings by the conventional P VD had TiN in use, a TiCN film 
or (TiAl) the coat of the new kind N is developed, and they have attracted attention recently. TiCN has 3000-about Vickers 
hardness number, and it also has the effect which is markedly alike compared with Vickers hardness number 2200 of TiN, and 
raises abrasion resistance remarkably firmly On the other hand, although N (TiAl) changes with ratios of Ti and aluminum, it has 
the Vickers hardness number of outlines 2300-2800, and since [ which raises abrasion resistance compared with TiN ] oxidation 
resistance is excellent on the other hand, the property excellent in the bottom of the cutting conditions from which the edge of a 
blade becomes an elevated temperature etc. is demonstrated. 

[0003] Moreover, JP,5-67705,B which limited the ratio of Ti/aluminum as an improvement of the coat of N (TiAl) film, U.S. 
JP,487 1434,B further used as the coat of plural systems, such as N (TiAlZr) and N (TiAlV), are proposed, and the improvement 
is measured further. However, these new coats are not fully satisfied yet in oxidation resistance, although it has the 
above-mentioned advantage. 
[0004] 

[Problem(s) to be Solved by the Invention] Although the oxidization start temperature of the coat containing the aluminum 
above-mentioned [ the reason with inadequate oxidation resistance ] is high compared with TiN and TiCN to be sure and being 
excelled in oxidation resistance, the oxidization speed of advance does not have an almost change in the bottom of the condition 
on which oxidization advances continuously compared with TiN and TiCN. That is, also in the coat which contains aluminum like 
the case of TiN and TiCN, the oxide film generated by oxidization has rutile structure, and is a porous coat. Therefore, the 
resistance to advance of oxidization brings a low result extremely hard [ slight / which is rutile structure ]. 
[0005] 

[Objects of the Invention] this invention improves further the oxidation resistance of the nitride containing Ti and aluminum, and 
a charcoal nitride coat, and offers the coat which shows a longevity life more in the high speed cutting to which oxidization 
progresses continuously. 
[0006] 

[Means for Solving the Problem] Therefore, in the invention in this application, as a result of performing examination which adds 
various elements to this on the basis of N (TiAl), the knowledge in which oxidation resistance is remarkably improved by addition 
of an yttrium (it is henceforth written as Y.) was acquired. Table 1 shows the result which measured the oxidization start 
temperature at the time of adding Y, and the oxidation rate in the inside of 850-degree-C atmosphere with 3-micrometer TiN and 
N (Ti0.5aluminum0.5) coat, when forming 3 micrometer(TiAl) N coat by the arc ion plating method under the conditions of bias 
voltage 1 20 V and the ten to 1 Pa nitrogen pressure force. 
[0007] 
[Table 1] 
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[0008] From Table 1 , by adding Y in N (TiAl) coat shows that the oxidation resistance of a coat improves. The invention in this 
application as a principal component Therefore, Ti, aluminum, and/or the nitride of the solid solution, This coat composition of 
the covering hard metal which replaced the one section of Ti of the hard anodic oxidation coatings which consist of the 
0.5-15-micrometer thickness which consisted of a charcoal nitride and carbide by Y is set to a mole ratio. When expressed CxN 
1-x, a, b, (Tia Alb Yc) c and x are the films which consist of a+b+C=l, 0.3<=a<=0.7, 0.3<=b<=0.7, 0.001<=c<0.01, and 
0<=x<=l, respectively. Moreover, the layer of a nitride [ having replaced a part of principal component by Y (TiAlY) ], a 
charcoal nitride, and carbide, ****** 0 f five or more layers makes a laminating the layer which consists of the nitride of 
aluminum, a charcoal nitride, the nitride of Ti, a charcoal nitride, the nitride of the solid solution of TiAl, or a charcoal nitride, and 
oxidation resistance is raised, and a high degree of hardness is attained. 
[0009] 

[Function] (TiAl) If Y is made to add in the coat of a compound, it is possible to raise the oxidation resistance of a coat. The 
reason a remarkable improvement is attained especially in an oxidation rate is because the gestalt of the oxide film formed shows 
not rutile structure but anatase structure, when Y is added. That is, advance of oxidization is remarkably suppressed by taking the 
gestalt by which rate controlling is carried out to diffusion of the oxygen in the oxide film in which the very precise oxide film was 
formed in of Y addition, and advance of oxidization was formed. Therefore, in the high speed cutting to which oxidization 
advances continuously, oxidization of a coat occurs only on a front face very much, to oxidization, this considers as a protective 
coat and acts, even inside a coat, oxidization does not advance but a longevity life is obtained. 

[0010] Hereafter, it attaches and explains to the reason for having carried out numerical limitation. (TiAl) Y added as the solid 
solution/a mixture in a compound film did not have effect sufficient by less than 0.001 to improve oxidation resistance, and since 
it was in the inclination for the hardness of a coat to fall and abrasion resistance was in the inclination to deteriorate somewhat 
when 0.01 is exceeded, it was taken as the range of 0.001 <=c<0.01 In addition, the same effect is acquired, whether it 
solid-solution-izes the above-mentioned element as target material or adjusts a component for each element as an individual target 
at the time of vacuum evaporationo, and even if it combines a solid- solution target and an individual target further. 
[001 1] Moreover, when 0.7 was exceeded, the content of the amount of Ti of aluminum decreased on the contrary, it deteriorated 
oxidation resistance, and since hardness fell remarkably with it being less than 0.3, it was set to 0.3<=a<=0.7. The ratio of CN in 
a coat is having considered as the range of 0<=x<=l, i.e., carbide, a nitride, and a charcoal nitride. (TiAl) since oxidation 
resistance is improved according to the effect of Y added as the solid solution/a mixture in the film - a nitride - carbide with still 
worse oxidation resistance - enough - it can be used - moreover, hardness - also in a low nitride and a charcoal nitride, there is 
no extreme wear-resistant degradation a little — sake 0<= — it considered as the range of x<=l Moreover, since detailed-ization of 
the particle of each layer was not realized and improvement in hardness was not accepted unless it makes it five or more layers 
about lamination, ****** could be five or more layers. 
[0012] 

[Example 1] Hereafter, an example explains the invention in this application in detail. 2.5 micrometers commercial WC powder, 
1 .5 -micrometer TiC powder, this TiN powder, and 1 .2-micrometer TaC powder were mixed with the ball mill for 96 hours so 
that it might become composition of 84WC-3TiC-lTiN-3TaC-9Co, TA insertion of SNMG432 was pressed after the dryness 
granulation, and the predetermined configuration was processed after sintering. On this cemented carbide base, by PVD, the 
target of various (TiAlY) alloys was used and the coat as shown in Table 2 was formed. In addition, the film indicated in the 
conventional example for comparison was also formed. 
[0013] 
[Table 2] 
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[0014] Subsequently, the temperature up of the slow away insertion which had these coats coated was gradually carried out in the 
atmosphere, and the temperature the increase of oxidization is accepted to be was measured. Moreover, among the atmosphere, in 
900 degrees C, oxidization increase in quantity was measured with time, and the oxidation rate was computed. These results were 
written together to Table 2. 

[001 5] Moreover, a lifetime until it performs a cutting test on the high-speed-cutting conditions shown below and the maximum 
wear amounts to 0.2mm is found, and the result is shown in Table 3. 
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[00 17] the coat which added Y is boiled markedly, and its oxidation rate is slow, and it is clearer than Table 3 that its that has 

contributed to remarkable reinforcement in continuation high speed cutting 

[0018] 

[Example 2] Multilayering and lamination of the coat component system shown in Table 4 were performed using the same 
cemented carbide slow away insertion used in the example 1 . In this case, the total thickness of a coat was unified into 8 
micrometers, and was carried out. The result which performed the oxidation-resistant examination like the example 1 is shown in 
Table 4. Moreover, hardness was measured in ultra micro Vickers (lOg of loads). The result is also written together to Table 4. 
[0019] 
[Table 4] 



3 of 4 



11/15/03 4:56 PM 



http7/www4.ipdl.jpo.go.jp/cgj-bin/tran_web_cgi_ejje 





C 7 A/ >S.1K c? 












fu p/cih 1 , h) 




7 


9 9 9 n 
z z z u 


4 1 0 


2 5 




8 


07c/) 

Z 1 3 U 


7 2 0 


2 2 




9 


0 c c n 


7 8 0 


2 1 






O V £ v 


8 2 5 


6 




11 


3 15 0 


8 2 5 


7 




12 


3 2 5 0 


8 3 0 


6 




13 


4 8 2 0 


8 3 0 


6 




14 


3 0 10 


8 3 5 


5 




15 


3 2 2 0 


8 3 5 


5 



[0020] From Table 4, by laminating ******, while improvement in hardness is accepted, in the case of 1600 layers (5nm per 

layer), improvement in remarkable hardness is accepted. 

[0021] 

[Effect of the Invention] the covering hard metals of this invention are oxidation resistance and a thing from which anti-oxidation 
speed is especially raised, it is markedly alike, and a long tool life is acquired by adding Y compared with the conventional TiN 
and TiAIN moreover, the thing showing the effect which was excellent although this invention had mainly explained cemented 
carbide when it was applied to a TiCN basis cermet, and when it applied to high-speed steel - obvious - it is . 
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